1. Introduction {#sec1}
===============

Small incision lenticule extraction (SMILE) is a relatively new corneal ablative procedure. By dissecting and extracting a predefined intrastromal lenticule, the surgeon can correct myopia and myopic astigmatism.[@bib1]

Due to the small corneal incision, flap-related side effects like loss of biomechanical stability, disruption of anterior corneal innervation and corneal dryness following laser-assisted in-situ keratomileusis (LASIK) surgery are reduced.[@bib2]^,^[@bib3]

Nevertheless, there is still a intracorneal space between the corneal cap and the intrastromal bed which can cause several complications like interface haze, black spots during the creation of the lenticule, anterior chamber bubbles and cap perforation.[@bib4]

From a surgical point of view, SMILE surgery is more challenging and needs more accurate surgical techniques in comparison to flap-based ablative procedures like LASIK, mainly due to a manually involved lamellar dissection within the cornea and smooth extracting of the corneal lenticule. As a result the initial learning curve of the surgeon is steeper and intraoperative complications during SMILE like unsuccessful lenticule removal or retention of corneal lenticule fragments may occur more often during the initial learning curve.[@bib5]

2. Case report {#sec2}
==============

A 26-year old healthy woman underwent SMILE on the right eye with a preoperative refraction of −4.5/−0.25 × 180° on the right and of −4.25/−0.5 × 170° on the left eye. The procedure was planned and performed in another hospital.

Corrected distance visual acuity (CDVA) on both eyes was 0.00 logMAR. Scheimpflug tomography showed a corneal astigmatism with the rule of 1.8 dpt and central corneal thickness of 577 μm without any signs of predisposition to corneal ectasia ([Fig. 1](#fig1){ref-type="fig"}A).Fig. 1Scheimpflug tomography of the right eye; A: Pentacam preoperativ; B: Pentacam one day after SMILE procedure; C: Pentacam after unsuccessful lenticule extraction 2 weeks after SMILE procedure; D: Pentacam 8 weeks after SMILE procedure with further corneal asymmetry and irregularity due to scarring process.Fig. 1

Treatment of the right eye was performed by using the Zeiss VisuMax laser system (Carl Zeiss Meditec, Germany). The Cap Diameter was 7.9 mm with an optical zone of 6.5 mm, pulse energy of 34 nJ, spot size of 2 μm and corneal incision of 4.0 mm. Target was emmetropia.

The laser procedure itself was uneventful on the right eye. The surgeon than failed to separate the lenticule with a blunt spatula, although he tried several times. Therefore, he decided to leave the lenticule in its place. Postoperative corneal tomography of the right eye one day after surgery is shown in [Fig. 1](#fig1){ref-type="fig"}B. Temporal corneal flattening and displacement of the thinnest corneal point to the superotemporal quadrant is visible.

Two weeks after the first attempt the surgeon again performed an unsuccessful second attempt to remove the lenticule. This led to further corneal asymmetry and irregularity ([Fig. 1](#fig1){ref-type="fig"}C and D). Furthermore, clinical examination revealed scarring of the corneal stroma. As scarring continued and visual acuity decreased, the patient decided to visit our hospital for a second opinion.

During our examination, we found deep corneal scarring particularly along the lenticule edge ([Fig. 2](#fig2){ref-type="fig"}A and B; [Fig. 3](#fig3){ref-type="fig"}). As scarring and tissue destruction was visible also at the Descemet membran we decided against a deep anterior lamellar keratoplasty and performed a penetrating keratoplasty.Fig. 2A+B (Cornea photography at first presentation in our clinic): deep corneal scarring particularly along the lenticule edge; C+D Histological photography of the removed corneal tissue with intrastromal epithelial cysts and scarring.Fig. 2Fig. 3Cornea OCT 8 weeks after SMILE procedure (scanned, performed externally): deep stromal to pre-descement scar formation, especially central and along the edge area.Fig. 3

The surgical procedure was performed without any intraoperative complications. Histological examination of the removed corneal tissue showed several epithelial cysts and diffuse corneal scarring ([Fig. 2](#fig2){ref-type="fig"}C and D). Postoperative follow up was uneventful. The transplant healed well into the recipient corneal tissue. The patient achieved an uncorrected distance visual acuity of 0.3 logMAR and corrected distance visual acuity of 0.1 logMAR after three months.

3. Discussion {#sec3}
=============

Small incision lenticule extraction is a rather new laser ablative procedure and has, when being compared to Femto-LASIK, the advantages that the whole procedure can be performed using a single laser and only a very small incision is required. To remove the intrastromal lenticule the surgeon has to separate the lenticule manually from the remaining corneal stroma after it has been partially separated by the laser. Low magnitude refractive errors result in a thinner lenticule and are more difficult to separate than a thicker lenticule.[@bib6] Especially for rather unexperienced surgeons this step can cause complications such as partial extraction or a torn lenticule.

To achieve a smooth separation of the lenticule, identification and separation of the anterior lenticular surface with the dissector tool is very important. The right position of the dissector tool can be checked by the white ring sign located at the lenticule edge which results in a reflection of light from the lenticule side cut. If the white ring sign is interrupted by the dissector tool, the anterior plane is located and the lenticule can be separated. Multiple attempts to separate the different corneal layer and forceful extraction of the lenticule can cause damage to the stromal bed as described in our patient.

Instead of forcefully trying to perform the procedure in such a situation we advise to simply stop the procedure and wait for three months till most of the corneal healing process is finished and refractive stability is achieved. At this stage we would than advice to perform a femto-LASIK procedure in order not to have again the risk of not being able to separating the lenticule from the remaining corneal stroma.

A possible option during the initial SMILE procedure in the case presented here, and alternative for intraoperative complications during SMILE procedure is the CIRCLE cap-to-flap technique. The CIRCLE software of the Zeiss VisuMax platform is specifically developed for enhancement and conversion of the SMILE cap into a full flap for LASIK-like excimer laser treatment.[@bib7] In the case of an uncomplicated procedure with postoperative regression, surface ablation or, in the case of a suitable cap thickness, thin-flap LASIK are an alternative.[@bib8]^,^[@bib9]

Kim et al.[@bib10] reported a similar case in which not lenticule extraction was the problem but incision failure. They found that conjunctivochalasis was the most likely cause for this failure but were successful with continuing the procedure by performing the incision manually, this was unfortunately not the case in our patient.

The challenges in SMILE, especially during the first 50 cases was already described by Titiyal et al.[@bib11] They identified the lenticule dissection and extraction as being the most challenging parts of the procedure, which is in line with our case. In total they observed a difficult lenticule extraction in 9% of all cases. Similarly, Ramirez-Miranda et al. reported in a study that inexperience with the procedure is the most likely source for complications during SMILE and that after a learning period these kinds of complications would drop significantly.[@bib12]

We believe that several surgeries should be performed in wet labs and an experienced surgeon should be observing the procedure for the first 50 cases in order to reduce the risk of complications during lenticule dissection and extraction. This approach would substantially improve the results and prevent similar complications as described in this case.
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